Objective: To evaluate the distribution and susceptibility to antimicrobials of Shigella isolated from children with acute diarrhea and without diarrhea in Teresina, state of Piauí, Brazil.
Introduction
Infectious enteritis is an important cause of morbidity and mortality, especially in the less developed regions of the planet. [1] [2] [3] Among others, Shigella is one of the main agents of the disease. 2 It is estimated that more than 160 million human beings are infected by the microorganism annually and that approximately 1.1 million die. 2 Although shigellosis, or bacillary dysentery, attacks individuals of any age or socioeconomic class, more than 99% of the cases occur in children in developing countries aged under 5 years. 2, 4 Among the Shigella, S. flexneri predominates in developing countries and S. sonnei in industrialized countries. 2 Although the less severe cases of the disease can be cured by oral rehydration and regular feeding, it has been proposed that patients with symptoms suggesting Diarrhea associated with Shigella in children and susceptibility to antimicrobials Maria do Rosário C. M. Nunes, 1 Paula P. Magalhães, 2 Francisco J. Penna, 3 João Maurício M. Nunes, 4 Edilberto N. Mendes 5 shigellosis are treated with antimicrobials, aiming to reduce the duration and severity of the disease and the period taken to eliminate the bacterium. [4] [5] [6] [7] [8] However, selecting an efficient therapy is rendered more difficult due to the alarming prevalence of resistant strains. Thus, the knowledge on the distribution and susceptibility to drugs of Shigella in different geographical settings is of paramount importance for the comprehension of the biology and epidemiology of shigellosis and, ultimately, for designing efficient strategies for preventing and controlling the disease. 2, 4, 9 This study aimed to evaluate the distribution and susceptibility to antimicrobials of Shigella isolated from children with acute diarrhea and without diarrhea in Teresina, state of Piauí, Brazil.
Patients and methods
This investigation is part of a prospective study on the etiology of diarrhea in children in Teresina. Clinical, demographic and epidemiological data were recorded on a separate sheet. Acute diarrhea was defined as the elimination of three or more loose or liquid stools per day, or more frequently than is normal for the individual, with an evolution of up to 7 days. [5] [6] [7] Stools were obtained from 400 children aged up to 60 months from a low socioeconomic level, attended to in two A Shigella strain from each patient, randomly selected, was employed for testing the susceptibility of the bacterium to nalidixic acid, ampicillin, ceftriaxone, ciprofloxacin and sulphametoxazole-trimethoprim and the production of extended-spectrum β-lactamase (ESBL) by agar
The Yates' chi-square or Fisher's exact tests were used and the differences were taken as significant when p ≤ 0.05. An association between shigellosis and the patient's sex was not detected. The results of the antibiograms of Shigella are shown in Table 1 . ESBL was negative for all the samples.
Discussion
Shigellosis is an important cause of acute diarrhea all over the world, not only due to its high prevalence, but also because of the severity of the disease. On the other hand, our findings show a higher frequency of shigellosis than that observed in the states of Paraíba (approximately 3%) 13 and Rondônia (2.9%), 14 Brazil.
Among other reasons, these differences may result from diversity in the geographical distribution of the bacterium, we observed that more than 80% of the cases of shigellosis are associated with S. flexneri.
In areas where shigellosis is endemic, the highest rates of the infection occur in the second year of life. 2 We noted similar data: most of the cases of shigellosis were identified in children aged from 6 to 24 months. The existence of several serotypes of the microorganism allows one to assume that, in the endemic regions, several episodes of the disease occur in childhood. In the first 6 months of life, children usually live in a more protected environment and receive protective factors conferred by breastfeeding.
After this age, although still immunologically naïve, they come into contact with the microorganism more frequently.
Consequently, they are more susceptible to the infection and develop the disease and progressive protection against the types of the microorganism circulating in that region. Thus, it is possible to explain the low frequency of shigellosis up to 6 months of age, its increase between 6 months and 2 years old and the drop after this age.
According to Naumova et al., 15 shigellosis is more common in the summer, owing to the greater recreational use of water and the precarious hygiene habits which facilitate the transmission of diarrheagenic bacteria. The predominance of shigellosis in the rainy months, the hottest months in Brazil, can also be explained by the transmission of the microorganism by the rainwater.
Symptoms of shigellosis include acute abdominal pain, fever and bloody stools. Diarrhea may be initially watery and large in volume evolving into frequent small volume bloody mucoid stools. 2 In this study, fever and bloody stools were associated with the disease. Due to the more aggressive nature of the process, stools containing blood and mucous were more common in children infected by S. flexneri.
Less than 20% of the Shigella was susceptible to all the antimicrobial drugs tested. As with other bacteria, the sensitivity of Shigella to antibiotics has been changing and is affected by the habits of each population, explaining geographical differences, 4,9,11 making the development of regional studies needed. Besides rehydration and regular feeding, treatment with antibiotics is advisable if shigellosis is suspected. [4] [5] [6] In this study, all the samples of Shigella were susceptible to ceftriaxone, ciprofloxacin and nalidixic acid and more than 50% resistant to ampicillin and sulphametoxazole-trimethoprim, similarly to data reported for other regions. 4,9,14 Thus, sulphametoxazole-trimethoprim and ampicillin are not recommended for treating diarrhea, aiming at eliminating Shigella in the region studied.
Ceftriaxone is an expensive option and ciprofloxacin is to be used with caution in children 2 . Nalidixic acid is efficacious in vitro and would be an accessible choice. However, although it was the drug of choice for treating shigellosis between 1995 and 2005, its practical efficacy is considered to be low, even for samples of the bacterium considered to be sensitive in vitro. 4 So, our data contribute to increasing knowledge about the distribution and the susceptibility profile of Shigella and, consequently, for designing strategies for preventing and controlling shigellosis.
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